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In this work a new powerful tunable ir laser system is used to excite a variety of combination and overtone levels as 
II. EXPERIMENTAL
The basic experimental method has been descrived previously. 4' 9, 10 H h f 1 bl . owever, a new muc more power u tuna e 1r ser was developed,for this work. A Raytheon model Nd-YAG laser was used to pump an angle-tuned LiNb0 3 paramet c .oscillator (OPO). The master oscillator of the Nd:YAG laser is followed by three amplifiers. The bandwidth of the were not separated because in all cases studied here only one of the two wavelengths was coincident with a CH 4 line.
Typically, pulses with 3 mJ -10 mJ were obtained depending on the pump power, the wavelength and whether the idler or the signal was used for excitation. To tune the OPO to desired wavelength the OPO output was reflected into a spectrometer. For fine tuning about 10% of the radiation was reflected into a spectrophone by a quartz beam splitter.
The signal and idler were focused into the fluorescence cell, beam diameter one mm, and reflected back through this cell 
Excitation of v
The Q-branch lines Q(3) and Q(4) of the v 3 band were 14 excited at 3018 cm-l with the OPO. The approximate value determined from this figure is pT = 
The most rapid energy transfer observed is the appearance c. Relaxation of combination and ove one levels of v
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The excitation of CH 4 (2v 3 ) is followed by rapid equilibra- and by process (9 
